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DESCRIPTION 
STAPLER 

Technical Field: 
[0001] 

The present invention relates to stapler provided with: 
a movable clincher mechanism which strikes out a U-shaped staple 
toward binding sheets and then clinches the legs of the staple 
penetrated through the back surface side of the binding sheets 
along the back surface of the binding sheets; and a staple 
leg cutting mechanism which cuts the staple legs staple 
penetrated through the binding sheets to the back surface side 
thereof according to the thickness of the binding sheets and 
then bends the thus-cut staple legs along the back surfaces 
of the binding sheets. 

Background Art: 

[0002] 

Conventionally, in an electric stapler or the like which 
strikes a staple toward binding sheets to thereby bind the 
binding sheets together in a bundle by the staple, a U-shaped 
staple including a pair of leg portions extending in the same 
direction is struck out toward binding sheets from the front 
surfaces of the binding sheets by a striking mechanism, and 
the pair of leg portions of the staple penetrated through the 



binding sheets are bent or clinched along the back surfaces 
of the binding sheets by a clincher mechanism. For example, 
an ordinary clincher mechanism used in a conventional electric 
stapler as disclosed in JP-A-10-128683 is composed of a pair 
of movable clinchers which are rotatably disposed opposed to 
the respective staple legs penetrated through the back surface 
side of the binding sheets. In this clincher mechanism, after 
the penetration of the most portions of the staple legs of 
the staple struck out from a striking mechanism through the 
binding sheets is completed, the movable clinchers are operated 
and rotated to bend the staple legs along the back surfaces 
of the binding sheets, thereby binding the binding sheets by 
the staple. 
[0003] 

The pair of movable clinchers are disposed opposed to 
the striking position of the staple and are rotatably supported 
on their respective pivots between two clincher guide plates 
disposed side by side in the back-and- forth direction, and 
the clincher surfaces of the movable clinchers are disposed 
so as to be engageable with the respective legs of the staple 
penetrated through the binding sheets. To operate and rotate 
the movable clinchers, there is provides a drive lever the 
central portion of which is rotatably supported on a frame. 
When the rear portion of the drive lever is engaged with a 
drive cam which can be rotated by a motor used to drive the 
stapler, the front end portion of the drive lever can be operated 



and oscillated in the upward and downward directions; and when 
the front end portion of the drive lever is engaged with part 
of the movable clincher and the drive lever is then operated 
or oscillated, the movable clincher can be rotated. When a 
5 roller mounted on the rear end of the drive lever is contacted 
with the cam surface of the drive cam and the drive cam is 
rotated, the rear end of the drive lever is operated or oscillated 
in the vertical direction and thus the front end portion of 
the drive lever is oscillated in the vertical direction about 

10 the rotation support shaft of the drive lever, thereby causing 
the drive lever to press down part of the movable clincher. 
As a result, the movable clincher is rotated about its support 
shaft and thus the clincher surface of the movable clincher 
is engaged with its associated staple leg, so that the movable 

15 clincher clinches or bends the staple leg portion along the 
back surfaces of the binding sheets to thereby bind together 
the binding sheets. 

[0004]- 

In an ordinary stapler, there are loaded staples of one 

20 kind having a leg length corresponding to the maximum thickness 
of binding sheets to be bound by the stapler, and these staples 
are used to bind binding sheets which range in thickness from 
the smallest to the maximum. For this reason, when binding 
sheets having a small thickness are bound, the length of the 

25 staple legs to be penetrated through the binding sheets to 
the back surface thereof is long, thererby causing the occurrence 
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of unfavorable phenomena such as a re-penetration phenomenon 
in which, when the staple legs are clinched or bent by the 
clincher mechanism, the leading end portions of the staple 
legs are penetrated again through the binding sheets and are 
5 thereby projected to the front surface side thereof. As means 
for solving this, there is known a binding method using a so 
called bypass clinch in which, in order that the staple legs 
penetrated through the binding sheets to the back surface side 
thereof can be bent without interfering with each other, the 

10 side surfaces of the staple legs are bent while they are disposed 
so as to adjoin each other. However, in this binding method, 
it is necessary to form, in the clincher mechanism, a guide 
structure which is used to guide the staple legs in such a 
manner that the side surfaces of the staple legs are allowed 

15 to adjoin each other, which requires high precision of the 
parts of the clincher mechanism and the assembling thereof 
are required of high precision, resulting in the increased 
cost of the stapler. Further, when binding sheets with the 
central portions thereof staple fastened are bent half to thereby 

20 bind a book, there is required a so called in-line binding 
method in which the staple legs are disposed on a straight 
line. 
[0005] 

Also, referring to a stapler built into a copying machine 
25 and the like, in order to prevent the staple legs from being 
projected out to the front surface side of the binding sheets 
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when binding the above-mentioned thin binding sheets, there 
is proposed a stapler including a staple leg cutting mechanism 
which cuts the leading end portions of the staple legs penetrated 
through the binding sheet in such a manner that the staple 
5 legs projected out to the back surface side of the binding 
sheets can be made substantially equal in length. (For example, 
JP-B-02-021922) . This staple leg cutting mechanism is composed 
of a pair of movable clinchers for bending the staple legs 
penetrated through the binding sheets to the back surface side 

10 thereof along the back surfaces of the binding sheets, and 
a fixed cutter interposed between the pair of movable clinchers, 
in which the leading end portions of the staple legs penetrated 
through the binding sheet are cut with movable cutting edges 
formed in the movable clinchers and fixed cutting edges formed 

15 in the fixed cutter. And, in this staple leg cutting mechanism, 
simultaneously when the staple legs are bent with the movable 
clinchers, the leading end portions of the staple legs are 
cut. 
[0006] 

20 And, there is also proposed a staple leg cutting mechanism 

in which, below a movable clincher which can be engaged with 
staple legs penetrated through binding sheets and can bend 
the staple legs along the back surfaces of the binding sheets, 
there is provided a movable cutting member movable in a direction 

25 substantially perpendicular to the penetrating direction of 
the staple legs and including a first cutting edge engageable 
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with the staple legs penetrated through the binding sheets, 
and, on a fixed cutting member provided so as to be able to 
guide the movement of the movable cutting member, there is 
formed a second cutting edge which cooperates with the first 
5 cutting edge of the movable cutting member in cutting the staple 
legs. (For example, JP-Y-03-025930) . In this staple leg 
cuttingmechanism, the staple legs penetrated through the binding 
sheets are engaged with the first and second cutting edges 
respectively formed in the movable and fixed cutting members 
10 and then the movable cutting member is moved along the fixed 
cutting member to thereby cut the leading end portions of the 
staple legs; and, after then, the staple legs are bent along 
the back surfaces of the binding sheets by a movable clincher 
mechanism. 

15 

Disclosure of the Invention: 

PROBLEMS TO BE SOLVED BY THE INVENTION 

[0007] 

Here, referring to the operation of the movable clincher, 
20 when the movable clincher is rotated by the above-mentioned 
drive link in its operation stroke range, the clincher surface 
of the movable clincher is engaged with the staple leg and, 
in this state, the movable clincher is moved to pressure shape 
the staple legs along the back surfaces of the binding sheets 
25 in such a manner that the staple legs are contacted with the 
back surfaces of the binding sheets. In the above-mentioned 
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conventional movable clincher operation mechanism disclosed 
in JP-A-10-128 683 publication, the above-mentioned movable 
clincher is operated and rotated by a drive lever which can 
be operated and oscillated by a drive cam, and the operation 
5 stroke of the drive lever is set in proportion to the rotation 
stroke of the movable clincher . Therefore, when the oscillation 
stroke amount of the leading end portion of the drive lever 
is caused to vary or the range of the operation stroke of the 
drive lever is shifted due to the accumulated dimension 

10 tolerances of the composing parts of the clincher mechanism 
such as the drive lever and drive cam, the operation stroke 
of the movable clincher to be operated by the drive lever is 
caused to vary, so that the final operation position of the 
clincher surface of the movable clincher cannot be settled 

15 in a given range, thereby causing the staple legs to float 
up from the back surfaces of the binding sheets or causing 
the leading end portions of the staple legs to be projected 
out to the front surface side of the binding sheets. This 
raises a problem that the clinched shape of the staple legs 

20 cannot be maintained in a stable state. 
[0008] 

Also, in the staple leg cutting mechanism disclosed in 
JP-B-02-021922 and structured such that the staple legs are 
cut by the movable clincher and fixed cutter, since the pair 
25 of movable clinchers are rotatably supported on their respective 
pivots and the staple legs are cut between the movable cutting 
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edge of the two movable clinchers and the fixed cutting edge 
of the fixed cutter, there is required high dimension precision 
in setting a clearance between the movable and fixed cutting 
edges, which requires high precision in setting the dimensions 
5 of the composing parts of the staple leg cutting mechanism, 
in working them and in assembling them together. This increases 
the costs of the composing parts and thus the costs of the 
products defect and, when the parts are worn, there occur 
operation failures such as poor cutting or poor clinching. 

10 Also, the directions of burrs, which are formed on the end 
faces of the staple legs after the staple legs are cut by the 
two kinds of cutting edges, are formed outside the staple legs. 
Owing to this, when the staple-bound sheets are piled up on 
top of each other, there is a fear that problems in quality 

15 can occur, for example, a problem that there can be left scratch 
traces on the piled-up sheets due to the burrs formed toward 
the side surface directions of the staple legs. 
[0009] 

Further, in the staple leg cutting mechanism disclosed 
20 in JP-Y-03-025930 and structured such that the movable cutting 
member is provided below the movable clincher and the movable 
clincher is moved in a direction substantially perpendicular 
to the penetrating direction of the staple legs to thereby 
cut the staple legs between the movable cutting member and 
25 fixed cutting member, since the movable clincher and movable 
cutting member must be disposed on the same plane, the portion 
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of the movable clincher to be engaged with the staple leg cannot 
be formed large. This raises a problem that the clinching 
shape of the staple leg cannot be bent in a stable manner. 
Also, the directions of the burrs, which are formed in the 
5 cutting end portions of the staple legs when the staple legs 
are cut, are formed in the side surface directions of the staple 
legs. Because of this, when staple-bound sheets are piled 
up on top of each other, there is a fear that a quality problem 
can occur, for example, scratch traces can be left on the piled-up 
10 sheets due to the burrs formed toward the side surface directions 
of the staple legs. 
MEANS FOR SOLVING THE PROBLEMS 
[0010] 

It is an object of the invention to provide a stapler 
15 including a movable clincher operation mechanism capable of 
positively operating movable clinchers in a given range of 
operation stroke, the movable clinchers being used to bend 
the legs of a staple along the back surfaces of binding sheets . 
[0011] 

20 In attaining the above object, according to the invention, 

for use in a stapler structured such that a U-shaped staple 
is struck out from a striking mechanism part toward binding 
sheets, the legs of the staple are penetrated through the binding 
sheets, and the staple legs penetrated through the binding 

25 sheets are bent along the back surfaces of the binding sheets 
by a clincher mechanism disposed on the back surface side of 
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the binding sheets, there is provided a movable clincher 
operation mechanism, wherein a clincher mechanism is composed 
of a pair of movable clinchers rotatably disposed opposed to 
the strike-out position of the staple and a pair of clincher 
5 cams rotatably disposed adjacent to their associated movable 
clinchers, the movable clinchers respectively having clincher 
pieces disposed engageable with their associated staple legs 
penetrated through the binding sheets to the back surface side 
thereof, the clincher cams respectively having arc-shaped cam 

10 surfaces engageable with their associated movable clinchers 
for rotating the movable clinchers, whereby the clincher cams 
can be driven and rotated through their associated drive links 
to be operated by a drive mechanism for driving the stapler, 
and the movable clinchers can be operated and rotated by their 

15 associated arc-shaped cam surfaces respectively formed in the 
clincher cams. 
[0012] 

-Further, in the- above-mentioned movable clincher operation - 

mechanism, preferably, in the cam surface of each of the clincher 

20 cams, there may be formed an arc-shaped portion which extends 
from the center of rotation of the clincher cam and has the 
same radius thereof so as to prevent the operation piece of 
the movable clincher from being shifted in position when the 
clincher cam is rotated more than its given amount. 

25 [0013] 

According to the invention, the clincher mechanism is 
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composed of movable clinchers respectively having clincher 
pieces disposed engageable with the staple legs penetrated 
through the binding sheets to the back surface side thereof 
and rotation cams disposed adjacent to the movable clinchers, 
5 while the movable clinchers and rotation cams are respectively 
rotatably supported; the rotation cams can be driven and rotated 
through their associated drive links which can be operated 
and oscillated by the drive mechanism for driving the stapler; 
and the movable clinchers can be operated and rotated by 

10 arc-shaped cam surfaces respectively formed in the rotation 
cams. That is, since the movable clinchers can be rotated 
by the cam surfaces of the rotation cams, the rotation stroke 
amounts of the movable clinchers are free from the variations 
in the oscillation strokes of the drive links but can be restricted 

15 by the rotation of the rotation cams, which makes it possible 
to operate the movable clinchers in a given operation stroke, 
[0014] 

- Also; it* is- another object of the invention to provide 
a stapler including a staple leg cutting mechanism in which 

20 not only burrs to be formed in the leading end portions of 
staple legs when the staple legs are cut can be formed in a 
direction to prevent an operator' s finger from touching the 
burrs but also the staple legs penetrated through binding sheets 
can be formed curved toward the surfaces of the binding sheets 

25 and thus can be clinched positively. 
[0015] 
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In attaining the above object, according to the invention, 
there is provided a stapler including a staple leg cutting 
mechanism structured such that a staple is struck out from 
a striking mechanism part toward binding sheets and the legs 
5 of the staple are penetrated through the binding sheets, the 
leading end portions of the staple legs penetrated through 
the binding sheets are cut by a staple leg cutting mechanism 
in such a manner that the lengths of the staple legs are 
substantially constant, and the staple legs with the leading 

10 end portions thereof cut are bent along the back surfaces of 
the binding sheets by a clincher mechanism, in which the staple 
leg cutting mechanism is composed of a fixed cutter interposed 
between the staple legs penetrated through the binding sheets 
and a pair of movable cutters disposed with respect to the 

15 fixed cutter so as to be movable from the outside of the staple 
legs toward the inside thereof, and the clincher mechanism 
is composed of a pair of movable clinchers respectively disposed 
on the lower surface side of the respective movable cutters, 
whereby, after the staple legs penetrated through the binding 

20 sheets to the back surface side thereof are engaged with the 
movable clinchers, the staple legs can be formed curved toward 
the inside thereof and can be guided to and between the movable 
cutters and fixed cutter; next, when the movable cutters are 
operated from the outside of the staple legs to the inside 

25 thereof, the leading end portions of the staple legs can be 
cut; and then, the staple legs with the leading end portions 



- 12 - 



thereof cut can be bent along the binding sheets by the movable 

clinchers . 

[0016] 

According to the invention, the staple leg cutt ing mechanism 
5 is composed of a fixed cutter interposed between staple legs 
penetrated through binding sheets and a pair of movable cutters 
respectively disposed on both sides of the fixed cutter such 
that they can be moved in the horizontal direction, and, by 
moving the movable cutters from the outside of the binding 

10 sheets to the inside thereof, the leading end portions of the 
staple legs can be cut. Thanks to this, in the staple-bound 
state, burrs to be formed in the cut surfaces of the staple 
legs can be formed directed toward the inside of the staple 
legs, that is, toward the sheet surface side of the binding 

15 sheets, and the binding sheets can be bound together in such 
a manner that the burrs formed on the leading end faces of 
the staple' legs are closely contacted with the back surface 
side -of the binding sheets. Thus, even when the hand of an 
operator touches the staple legs, the hand can be prevented 

20 from being contacted with the burrs, which eliminates a fear 
that the burrs formed by cutting the staple legs can injure 
the hand of the operator. 
[0017] 

Further, since the pair of movable cutters of the staple 
25 leg cutting mechanism are operated in the horizontal direction 
and the pair of movable clinchers of the clincher mechanism 
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are respectively disposed on the lower surface side of their 
associated movable cutters, the staple leg cutting mechanism 
and movable clinchers can be arranged on the same plane and 
thus the movable clinchers can be operated and rotated without 
5 moving the staple leg cutting mechanism, thereby being able 
to simplify the mechanisms. This makes it possible to reduce 
the sizes, weights and production costs of the mechanisms and 
thus the stapler. In addition, in a state where the staple 
legs penetrated through the binding sheets to the back surface 

10 side thereof are engaged with the movable clinchers, the staple 
legs are formed curved toward the inside of the staple legs, 
and then the staple legs are guided to and between the movable 
cutters and fixed cutter. Thanks to this, the leading end 
portions of the staple legs penetrated through the binding 

15 sheets can be formed curved toward the surfaces of the binding 
sheets, which makes it possible to clinch the staple legs 
positively. 

Brief description of the drawings: 
20 [0018] 

Fig. 1 is a side view of a stapler incorporating therein 
a staple leg cutting mechanism according to the invention. 

Fig. 2 is a side view of the same stapler as shown in 
Fig. 1, showing a state in which a clincher mechanism is in 
25 operation. 

Fig. 3 is a front view of a staple leg cutting mechanism 
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and a clincher mechanism respectively formed in a clincher 
mechanism part. 

Fig . 4 is a plan view of the same staple leg cutting mechanism 
and clincher mechanism as shown in Fig. 3. 
5 Fig. 5 is a side view of the same staple leg cutting mechanism 

and clincher mechanism as shown in Fig. 3. 

Fig. 6 is a perspective view of the staple leg cutting 
mechanism and clincher mechanism, showing in a state where 
they are in operation. 
10 Fig. 7 is a longitudinal section view of the staple leg 

cutting mechanism, showing a state before it is operated. 

Fig. 8 is a longitudinal front view of the staple leg 
cutting mechanism, showing a state where movable cutters are 
operated and slided by cutter cams. 
15 Fig. 9 is a longitudinal front view of the staple leg 

cutting mechanism, showing a state where the movable cutters 
are held at their sliding operation positions. 

Fig. 10 (a) is a longitudinal front view of the main portions 
of the clincher mechanism, showing the operation state of the 
20 clincher mechanism, specifically, showing a state before drive 
links are operated. 

Fig. 10 (b) is a longitudinal front view of the main portions 
of the clincher mechanism, showing the operation state of the 
clincher mechanism, specifically showing a state just before 
25 movable clinchers are operated and rotated. 

Fig. 10 (c) is a longitudinal front view of the main portions 
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of the clincher mechanism, showing the operation state of the 
clincher mechanism, specifically showing a state in which the 
clinching operation of the staple legs by the movable clinchers 
is completed* 

5 Fig. 10 (d) is a is a longitudinal front view of the main 

portions of the clincher mechanism, showing the operation state 
of the clincher mechanism, specifically showing a state in 
which, after the clinching operation of the staple legs by 
the movable clincher is completed, the drive links are further 
10 operated. 

Fig. 11 is a longitudinal front view of the clincher 
mechanism, showing a state before it is operated. 

Fig. 12 is a longitudinal front view of the clincher 
mechanism, showing a clinching state in which the movable 
15 clinchers are rotated by clincher cams. 

DESCRIPTION OF THE REFERENCE NUMERALS 

- [0019] 

By the way, in the drawings, reference character 1 
20 designates a stapler, 5 a staple leg cutting mechanism, 6 a 
fixed cutter, 7 a movable cutter, 10 a clincher mechanism, 
11 a movable clincher, 15 a cutter cam, 16 a clincher cam, 
and 18 a drive link, respectively. 

25 Best Mode for Carrying Out the Invention: 
[0020] 
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Now, description will be given below of embodiments of 
the invention, 
< EMBODIMENT 1> 
[0021] 

5 Fig, 1 shows a stapler according to an embodiment of the 

invention. In a stapler frame 2 forming the outline of the 
present stapler 1, there are stored an electric motor and a 
drive mechanism which can be driven and rotated by this electric 
motor. Also, in the lower portion of the stapler frame 2, 

10 there is disposed a striking mechanism part 3 which can be 
driven by the drive mechanism to thereby strike out a U-shaped 
staple toward binding sheets. The striking mechanism part 
3 according to the present embodiment is structured such that 
not only it can form a large number of mutually connected 

15 straight-shaped staple materials into a U-shaped staple using 
forming means but also it can strike out the thus-formed staple 
in an upward facing manner toward binding sheets disposed 
upwardly of the striking mechanism part'3; 
[0022] 

20 Further, in the upper portion of the stapler frame 2 that 

is opposed to the striking mechanism part 3, there is formed 
a clincher mechanism 4 which is used to bend the legs of staples 
penetrated through the binding sheets to the upper side thereof 
along the upper surfaces of the binding sheets. The clincher 

25 mechanism 4 is supported on the stapler frame 2 in such a manner 
that the leading end portion thereof can be rotated in approaching 
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and parting directions with respect to the striking mechanism 
part 3 and, in the normal state thereof, the clincher mechanism 
part 4 is disposed apart from the striking mechanism part 3. 
After the binding sheets are interposed between the striking 
5 mechanism part 3 and clincher mechanism part 4, as shown in 
Fig. 2, the clincher mechanism part 4 is operated and rotated 
in such a manner that the binding sheets can be held by and 
between the striking mechanism part 3 and clincher mechanism 
part 4. After the clincher mechanism part 4 is operated and 
10 rotated in the direction of the striking mechanism part 3, 
the staple is struck out from the striking mechanism part 3 
toward the binding sheets. 
[0023] 

In the clincher mechanism part 4, there are formed a staple 
15 leg cutting mechanism 5 which cuts the legs of staples struck 
out from the striking mechanism part 3 and penetrated through 
the binding sheets so as to make even the lengths of the staple 

legs, and a clincher mechanism 10 used to bend the staple legs/ 

the lengths of which have been cut even by the staple leg cutting 
20 mechanism 5, along the upper surfaces of the binding sheets. 
[0024] 

The clincher mechanism 10 is composed of a pair of L-shaped 
movable clinchers 11 each of which is supported on its associated 
rotation shaft 14 in such a manner that it can be rotated with 
25 respect to a support plate 8. Each of the movable clinchers 
11 is formed of a clincher piece 12 and an operation piece 
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13. The clincher piece 12 can be engaged with the staple legs 
respectively penetrated through the binding sheets and pro j ected 
out to the back surface side of the binding sheets and also 
can bend its associated staple leg toward the inside thereof; 
5 and, the operation piece 13 is disposed so as to extend from 
the clincher piece 12 in a direction substantially perpendicular 
to the clincher piece 12. 
[0025] 

The staple leg cutting mechanism 5 is composed of a fixed 

10 cutter 6 interposed between a pair of staple legs penetrated 
through the binding sheets and pro j ected out to the upper surface 
side of the binding sheets, and a pair of movable cutters 7 
disposed in close contact with the upp.er surface of the fixed 
cutter 6 and supported such that they can be operated from 

15 the outside of the staple legs toward the inside thereof. 
In the staple leg cutting mechanism 5, by operating the staple 
legs interposed between the two side edges of the fixed cutter 
• - 6 -and the pair of movable cutters 7 so as- to move from the 
outside of the staple legs toward the inside thereof, the leading 

20 end portions of the staple legs can be cut to a given length 
between the cutting edges of the fixed cutter 6 on both sides 
thereof. Since the leading end portions of the staple legs 
are cut by moving the two movable cutters 7 from the outside 
of the staple legs to the inside thereof, the direction of 

25 burrs formed on the cut end faces of the cut staple legs is 
formed directed toward the inside of the two staple legs. 
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Thus, in a state where the binding sheets are bound by the 
staples, the burrs are arranged in a direction where they can 
be closely contacted with the binding sheets. 
[0026] 

5 As shown in Fig. 3, each of the movable clinchers 11 is 

supported in such a manner that, in a state where the clincher 
mechanism 10 is not in operation, the clincher piece 12 of 
each movable clincher 11 is disposed in an inclined manner 
at a position opposed to the leading end portion of the staple 

10 leg of the staple struck out from the striking mechanism 3 
toward the binding sheets. When the leading end portions of 
the staple legs struck out from the striking mechanism 3 and 
penetrated through the binding sheets are engaged with the 
inclined clincher pieces 12, the leading end portions of the 

15 paired staple legs can be guided in their mutual inside directions 
and can be further guided to and between the side edges of 
the fixed cutter 6 and the movable cutters 7 while the staple 
legs are • being curved. After the movable cutters 1 of- the 
staple leg cutting mechanism 5 are slidingly moved from the 

20 outside of the staple legs to the inside thereof to thereby 
cut the leading end portions of the staple legs, the movable 
clinchers 11 are rotated to thereby bend the curved-formed 
staple legs by the clincher pieces 12 along the back surfaces 
of the binding sheets. 

25 [0027] 

In the support plate 8, there are formed rotation cams 
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9 which are used to rotate their associated movable cutters 
7 and movable clinchers 11. Each of the rotation cams 9 is 
composed of a cutter cam 15 and a clincher cam 16 which are 
formed as an integral body. The cutter cam 15 can be engaged 
5 with the side surface of its associated movable cutter 7 to 
thereby drive and slide the movable cutter 7, and a clincher 
cam 16 can be engaged with the operation piece 13 of the movable 
clincher 11 to thereby operate and rotate the movable clincher 
11. The rotation cam 9 is supported on the support plate 8 

10 by a rotation support shaft 17 in such a manner that the cutter 
cam 15 and clincher cam 16 can be rotated integrally. The 
cams 15 and 16 respectively have arc-shaped cam surfaces 15a 
and 16a formed on the outer peripheral surfaces thereof, while 
the arc- shaped cam surfaces 15a and 16a are respectively disposed 

15 so as to face the movable cutter 7 and the operation piece 
13 of the movable clincher 11. Thus, when the cams are rotated, 
the movable cutter 7 and movable clincher 11 can be operated. 

The cutter cam 15 and clincher cam 16 are combined as an integral 

body so that they can be rotated integrally. As shown in Fig. 

20 5, the cutter and clincher cams 15 and 16 can be driven and 
rotated by a drive link 18 the lower portion of which can be 
operated and oscillated by a drive mechanism for driving the 
stapler 1. 
[0028] 

25 The leading end portions 18a of the drive links 18 are 

respectively projected on the front side of the support plate 
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8 through their associated openings 19 respectively formed 
in the support plate 8 and are loosely fitted into their associated 
openings 20 respectively formed in the cutter and clincher 
cams 15, 16. And, when the leading end portions 18a of the 
drive links 18 are operated and oscillated in the vertical 
direction, the clincher cam 16 and cutter cam 15 can be integrally 
rotated about their respective rotation support shafts 17, 
so that the staple leg cutting mechanism 5 and clincher mechanism 

10 can be driven by their associated arc-shaped cam surfaces 
15a, 16a respectively formed on the cutter and clincher cams 
15, 16. As described above, the cutter and clincher cams 15 
and 16 are combined as an integral body and can be rotated 
integrally with each other; however, due to provision of a 
difference in phase between the cutter and clincher cams 15 
and 16, the operation timings of the movable cutter 7 to be 
operated and slided by the cutter cam 15 and the movable clincher 

11 to be operated and rotated by the clincher cam 16 are set 
• independent of each other - - -*- 

[0029] 

As shown in Fig. 7, in a state where the drive link 18 
is not in operation, the leading end portion 18a of the drive 
link 18 is disposed in its upper position. Therefore, the 
cutter cam 15 and clincher cam 16, which are disposed on the 
left side in the drawing, are situated in the positions where 
they have been rotated clockwise about the rotation support 
shaft 17; whereas the cutter cam 15 and clincher cam 16, which 
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are disposed on the right side, are situated in the positions 
where they have been rotated counterclockwise about the rotation 
support shaft 17. And, the movable cutters 7 are respectively 
disposed in positions where they are have been retreated in 
5 the outside direction of the staple legs SI of the staple S, 
while the clincher pieces 12 of the movable clinchers 12 are 
disposed inclined and opposed to the striking position of the 
staple S. The cutter and clincher cams 15 and 16 are not rotated 
until the staple legs SI of the staple S struck out from the 

10 striking mechanism part 3 toward the binding sheets are 
penetrated through the binding sheets and the leading end 
portions of the staple legs SI are guided by the clincher pieces 
12 and are thereby inserted into and between the fixed cutter 
6 and movable cutters 7. 

15 [0030] 

After the staple legs SI of the staple S struck out from 
the striking mechanism part 3 and penetrated through the binding 
sheets are guided by the clincher pieces 12 and are thus inserted 
into and between the fixed cutter 6 and movable cutters 7, 

20 the drive links 18 are operated by the drive mechanism and 
thus the leading end portions 18a of the drive links 18 are 
operated and oscillated downward, thereby operating and rotating 
the cutter and clincher cams 15 and 16 disposed on the left 
side of the drawing counterclockwise as well as the cutter 

25 and clincher cams 15 and 16 on the right side clockwise. As 
shown in Fig. 8, when the leading end portions 18a of the drive 
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links 18 are operated substantially up to their respective 
intermediate positions, the movable cutters 7 are respectively 
operated and slided by the arc-shaped cam surfaces 15a of their 
respective cutter cams 15, whereby the leading end portions 
5 of the staple legs SI interposed between the fixed cutter 6 
and movable cutters 7 are cut. At the then time, as shown 
in Fig. 11, the clincher cams 16 are not yet engaged with the 
operation pieces 13 of their respective movable clinchers 11 
and, therefore, the movable clinchers 11 are not operated yet. 
10 [0031] 

As shown in Fig. 9, when the drive links 18 are operated 
and thus the leading end portions 18a thereof are operated 
down to their bottom dead center positions, the movable cutters 
7 are held at their respective slided positions where the staple 

15 legs SI have been cut by the arc-shaped cam surfaces 15a of 
the cutter cams 15, thereby being able to prevent cutoffs cut 
apart from the staple legs SI from dropping down in the direction 
-of the binding sheets. - Further, at the then time, as shown 
in Fig. 12, the clincher cams 16 are respectively engaged with 

20 the operation pieces 13 of their associated movable clinchers 
11 and are thus pressed against the operation pieces 13, whereby 
the movable clincher 11 on the left side is rotated clockwise, 
while the movable clincher 11 on the right is rotated 
counterclockwise. Thus, the clincher pieces 12 of the movable 

25 clinchers 11 are pressed against the staple legs SI to pressure 
contact the staple legs SI to the back surfaces of the binding 
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sheets, thereby clinching the staple legs SI. 
[0032] 

The cutter cam 15 and clincher cam 16 respectively include 
arc-shaped cam surfaces 15a and 16a which are respectively 
5 set to have given radius dimensions from the centers of their 
respective rotation support shafts 17 supporting their 
respective cams 15 and 16 rotatably, while the radius dimensions 
of the arc-shaped cam surfaces 15a and 16a of the cams 15. and 
16 are set to be identical with the slide stroke amount of 

10 the movable cutter 7 and the rotation stroke amount of the 
movable clincher 11. And, the rotation stroke amounts of the 
cams 15 and 15 are set larger than the slide stroke amount 
of the movable cutter 7 and the rotation stroke amount of the 
movable clincher 11. In this manner, since the arc-shaped 

15 cam surfaces 15a and 16a are formed of arc surfaces having 
given radius dimensions from the centers of the rotation support 
shafts 17, and also since the rotation stroke amounts of the 
cams 15 and* 16 are set' larger than the slide stroke amount 
of the movable cutter 7 and the rotation stroke amount of the 

20 movable clincher 11 so that the cams 15 and 16 can be rotated 
more than the movable cutter 7 and the movable clincher 11, 
the slide stroke amount of the movable cutter 7 and the rotation 
stroke amount of the movable clincher 11 can be regulated by 
the rotation cam 9, so that the movable clincher 11 can be 

25 positively operated up to a given position with a given operation 
stroke regardless of variations in the oscillation stroke amount 
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of the drive link 18. 
[0033] 

Now, description will be given below of the operation 
state of the movable clincher 11 to be executed by one clincher 
cam 16 with reference to Figs. 10 (a) - 10 (d) . As shown in 
Fig. 10 (a) , in a state where the drive link 18 is not in operation, 
the leading end portion 18a of the drive link 18 is disposed 
at the top dead center position PI, whereby the clincher cam 
16 is rotated clockwise and thus the arc-shaped cam surface 
16a thereof is thus disposed at a position apart from the operation 
piece 13 of the movable clincher 11 . Owing to this, the clincher 
pieces 12 of the movable clinchers 11 are disposed inclined 
and opposed to the striking position of the staple S. When 
the drive links 18 are operated and oscillated downward from 
the top dead center position PI, the clincher cams 16 are rotated 
counterclockwise integrally with their associated cutter cams 
15 and, at the time, as described above, the movable cutters 
7 are operated and slided by the cutter cams ~15, thereby-cutting 
the leading end portions of the staple legs SI. 
[0034] 

As shown in Fig. 10 (b) , when the leading end portions 
18a of the drive links 18 are operated and oscillated further 
downward from the top dead center position PI to thereby rotate 
the clincher cams 16 further counterclockwise and the leading 
end portions 18a of the drive links 18 are operated downward 
from the top dead center position PI to the position P2 existing 



slightly downwardly of the position PI, the end edges of the 
arc-shaped cam surfaces 16a of the clincher cams 16 are engaged 
with the operation pieces 13 of the movable clinchers 11 to 
thereby operate and rotate the movable clinchers 11 clockwise 
5 about the rotation shafts 14, so that the staple legs SI are 
bent in the direction of the back surfaces of the binding sheets 
P by the clincher pieces 12. 
[0035] 

Further, when the leading end portions 18a of the drive 
10 links 18 are operated and oscillated further downward to thereby 
rotate the clincher cams 16 further and thus, as shown in Fig. 
10 (c) , the leading end portions 18a of the drive links 18 
are moved down to a position P3, the arc-shaped cam surfaces 
16a of the clincher cams 16 are respectively engaged with their 
15 associated back surfaces of the operation pieces 13 of the 
movable clinchers 11. That is, the states of the movable 
clinchers 11 rotated in this manner by the arc-shaped cam surf aces 
16a' of the clincher cams 16 respectively provide the- final 
rotation positions of the respective movable clinchers 11. 
20 In these positions, the staple legs SI are respectively clinched 
along the back surfaces of the binding sheets P by the clincher 
pieces 12 of the movable clinchers 11. 
[0036] 

Even after the staple legs SI are clinched by the movable 
25 clinchers 11, the drive links 18 are further operated and 
oscillated and thus, as shown in Fig. 10 (d) , the leading end 
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portions 18a of the drive links 18 are operated and moved down 
to the bottom dead center position P4 . Owing to such downward 
operation of the leading end portions 18a, the clincher cams 
16 are also operated and rotated counterclockwise further. 
5 However, since the arc-shaped cam surfaces 16a respectively 
formed as arc-shaped surfaces extending from the rotation support 
shafts 17 of the clincher cams 16 so as to have the same radius 
are engaged with the operation pieces 13 of the movable clinchers 
11, the movable clinchers 11 are prevented from being rotated 

10 any further, thereby being able to maintain the clinched state 
of the staple legs SI by the clincher pieces 12. That is, 
when the clincher cams 16 are rotated from the position shown 
in Fig. 10 (b) to the position shown in Fig. 10 (c) , the movable 
clinchers 11 are operated and rotated to thereby clinch the 

15 staple legs SI; but, the movable clinchers 11 cannot be operated 
by the rotation of the leading end portions 18a of the drive 
links 18 from the top dead center position PI to the bottom 
dead center position P2 and the rotation of the clincher cams 
16 from the P3 position to the bottom dead center position 

20 P4. Therefore, even when the oscillation ranges of the drive 
links 18 vary, there is no possibility that the clinching 
operation of the movable clinchers 11 can be influenced by 
such variations in the oscillation ranges of the drive links 
18. 

25 [0037] 

Although the invention has been described heretofore in 
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detail with reference to the specific embodiments, it is obvious 
to persons skilled in the art that various changes and 
modifications are also possible without departing from the 
spirit and scope of the invention. 
5 [0038] 

The present patent application is based on the Japanese 
Patent Application (JP 20004-005239 application) and the 
Japanese Patent Application (JP 20004-005240 application) 
respectively filed on Jan. 13th, 2004, and thus the contents 
10 of these applications are incorporated into the present patent 
application. 

Industrial Applicability: 
[0039] 

15 According to the above-mentioned embodiments of the 

invention, in each of the clincher cams 16, there is formed 
the arc-shaped cam surface 16a having a given radius with the 
rotation support shaft of the clincher - cam -16 as- the center 
thereof, and also the rotation stroke amounts of the clincher 

20 cams 16 to be rotated by the drive links 18 are set larger 
than the rotation stroke amounts of the movable clinchers 11. 

Thanks to this, the movable clinchers 11, which have been 
operated a given rotation stroke amount by the end edges of 
the arc-shaped cam surfaces 16a, can be held at their respective 

25 operation positions by their associated arc-shaped cam surfaces 
16a, whereby the operation stroke amounts and stroke ranges 
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of the movable clinchers 11 can be always maintained constant 
regardless of the variations in the oscillation stroke amounts 
of the drive links 18. This can stabilize the operations of 
the movable clinchers 11 to bend the staple legs SI along the 
5 back surfaces of the binding sheets P, thereby being able to 
eliminate the possibility that the staple legs SI can be pressed 
more than necessary by the clincher pieces 12, or the possibility 
that the staple legs SI can be clinched in such a manner that 
they can float up from the back surfaces of the binding sheets 
10 due to the shortage of the pressing amounts of the clincher 
pieces 12 against the staple legs SI. 
[0040] 

Also, the staple leg cutting mechanism 5 is composed of 
the fixed cutter 6 disposed inside the staple legs SI and the 

15 paired movable cutters 7 disposed so as to be operated from 
the outside of the staple legs SI toward the inside thereof, 
whereby the movable cutters 7 can be operated and slided from 
■ the outside of the staple legs SI toward the inside thereof - 
to thereby cut the leading end portions of the staple legs 

20 SI. Thanks to this, the directions of burrs formed on the 
cut surfaces of the staple legs SI are formed on the inside 
edges of the cut surfaces of the staple legs SI, which makes 
it possible to clinch the staple legs SI in such a manner that 
the burrs are allowed to face the surfaces of the binding sheets . 

25 Therefore, when the staple-bound sheets are piled up on top 
of one another, there is eliminated the occurrence of problems 
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in quality such as a problem that a scratch trace is left on 
the piled-up sheets due to the burrs formed on the staple legs 
SI . 
[0041] 

Further, the clincher pieces 12 of the movable clinchers 

11 are disposed inclined so as to correspond to the striking 
position of the staple S; the staple legs SI penetrated through 
the binding sheets can be engaged with the clincher pieces 

12 and thus the staple legs SI can be curled such that they 
are curved toward the inward directions of the staple legs 
SI; and, in this state, the staple legs Si are bent along the 
back surfaces of the binding sheets by the clincher pieces 
12. Owing to this, the staple legs SI can be clinched in such 
a manner that the leading end portions of the staple legs SI 
are closely contacted with the back surfaces of the binding 
sheets. This prevents the leading end portions of the staple 
legs SI from floating up from the surfaces of the binding sheets . 

Thus, -when the staple-bound sheets are -piled up on top of 
one another, it is possible to prevent the occurrence of problems 
in quality such as a problem that a scratch trace is left on 
the surfaces of the piled-up binding sheets due to the leading 
end portions of the staple legs SI. 

[0042] 

In addition, the staple leg cuttingmechanism 5 and clincher 
mechanism 10 can be formed on the same surface to which the 
staple legs SI are struck out, and the movable clinchers 11 
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of the clincher mechanism 10 can be operated and rotated without 
retreating the fixed cutter 6 and movable cutters 7 of the 
staple leg cutting mechanism 5 from the above-mentioned same 
surface. This makes it possible to simplify these mechanisms, 
thereby being able to reduce the sizes, weights and production 
costs thereof. Also, the movable cutters 7 are disposed in 
close contact with the fixed cutter 6 arranged inside the staple 
legs SI, and the movable cutters 7 are slided and moved on 
the fixed cutter 6 to thereby cut the staple legs SI. Thanks 
to this, not only the setting and maintenance of a clearance 
between the fixed and movable cutters 6 and 7 can be facilitated 
but also the burrs to be formed can be reduced in size and 
quantity as much as possible. 
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